Stands of honey mesquite (I'rosopisgWr.ghnchbrc) were treated witb aerially applied berbkidee at 16 locatiom in western and northwestern Teur over ao S-year period to determine influence of plant beigbt on b&hide efficacy. Plant beigbt was not found to aipdficantly (KO.05) influence effectivenem of a particular herbicide, but taller plants were found condetently to be more reeietant. No bada wee foamd for delaying control of honey mesquite with berbkida mtil plente reacb a putkulu beigbt.
ItcJWordr: chmWMelopJr,W$-T,pielorun,~-
Honey mesquite (Prosopis gliandulosa var. ghndulosa) has maintained essentially the same distribution and density on 22 million ha of Texas rangeland for over 4 decades despite substantial control efforts (Rechenthin et al. 1964) . Although mesquite has a proven ability to reproduce in large numbers from seed, such events are mainly episodic, occurring after periods of drought and overgrazing have weakened the competitive ability of native grasses (Fisher et al. 1959, Bovey and Meyer 1981) . Reestablishment of mesquite following control by aerial application of herbicides or mechanical top removal may relate more directly to the degree of plant mortality achieved with the treatment than any other factor. Honey mesquite vigorously resprouts from dormant buds at the stem base when apical dominance is broken (Fisher et al. 1946) .
The herbicide 2,4,5-T [(2,4,5+ichlorophenoxyl)acetic acid], which was widely used for mesquite control until its production and sale were discontinued in the early 1980's, was highly variable in producing mortality of honey mesquite (Meyer et al. 1972) . Much of this variability in control has been attributed to environmental factors; however, growth type and plant height have been suggested as variables which may infhtence mortality (Fisher et al. 1956 , Dahl et al. 1971 , Meyer et al. 1972 . After considerable observation, Fisher et al. (1956 Fisher et al. ( , 1959 concluded that regrowth must reach a height of 1.5 m or more to provide sufllcient foliage to intercept and translocate enough herbicide to produce complete plant mortality of honey mesquite. These reports led subsequently to the recommendation in Texas that aerial spraying on mesquite be delayed until plants were at least 1.5 m tall and 4 to 6 years old with dense foliage (Hoffman 1975) .
We found little published data to support the concept that honey mesquite can be more effectively reduced or killed as it attains increased age or height. Therefore, our objective in this study was to determine the influence of plant height on degree of mesquite stand mortality in order to test our hypothesis that height of plants has little, if any, influence on degree of mortality following aerial application of herbicides.
Materials and Methods
Herbicides were applied to honey mesquite at 16 locations in western and northwestern Texas from 1797 to 1983. Herbicides included 2,4,5-T, triclopyr [[(3,5,6-trichloro-2-pyridinyl) oxylacetic acid}, clopyralid (3,&lichloro-2-pyridinecarboxylic acid) and equal part [acid equivalent (at)] combinations of each with picloram (4-amine-3,5,6trichloro-2-pyridinecarboxylic acid). All comparisons for this study were made at the 0.6 kg ha-' rate of application in a total volume of 9 or 18 L ha-' of a diesel oikwater emulsion [ 1:6 (v:v) ]. Treatments were applied by fixed-wing a&raft to two or three 24 ha plots in a randomized complete block design. Some herbicide treatments were omitted from specifii locations and these missing values were addressed in the analyses.
Evaluations were conducted after 3 growing seasons to allow sufficient time for herbicide activity to be completed and resprouting to occur. Individual plants (200 to 300 per plot) were examined for presence of live stem or leaf tissue and assigned to one of 3 height classes: <Im = Class I; 1 to 2 m= Class II; and >2 m = Class III.
Data were processed by analysis of variance using percent plant mortality in each height class and lot as a data point. Percentage data were transformed (arcsin P x ) prior to analysis. Level of significance for mean separation was CO.05 and significantly diifering means were separated by Tukey's procedure (Steel and Torrie 1980) . Herbicides were compared within and among locations, and mortalities evaluated by height class within and among locations and herbicides. Significant interactions between herbicides, height classes and locations were not found and these sources of variation were incorporated into the general error term for the analyses (Steel and Torrie 1980) . Treatment locations incorporated a broad geographical region typical of rangeland on which honey mesquite poses a major management problem to landowners (Table 1) . Although treatments were applied during the recommended 40 to 90 day period following budbreak (Fisher et al. 1959) . differences in growth conditions among locations and years of study provide sources of error that are difficult to isolate and partition for statistical anaIysis without a large number of observations. 
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For most locations, mortality of honey mesquite within a herbicide treatment either remained constant or decreased with increasing plant height (Table 2) A more consistent trend was apparent when data were pookd across locations for the individual herbicide treatments (Tabk 3). Even though mortality of honey mesquite consistently decreesed with increasing plant height, rarely were the differences significant. Degree of stand mortality was mon consistent for clopyralid or its mixture with picloram than found with the other herbicides. Being more effkacious against honey mesquite than the other herbicides, clopyralid consistently produced high mortality; whereas 2,4,5-T and triclopyr, applied alone or in combination with picloram, produced practically no mortality on occasion. Picloram reduced the variation in mortality achkved by either 2,4,5-T or triclopyr alone by increasing efficacy of those herbicides. However, picloram mixed with clopyralid increased variability over clopyralid alone and was less efficacious against small to medium height plants.
Comparing herbicides across all locations and height classes reiterates the improved effkacy of clopyralid over other herbicides for controlling honey mesquite (Table 3) Location and Date  I  II  III  I  II  III  I  II  III  I  II  III  I  II  III  I  II  III Pooling mortality data by height class across all locations indicates a stronger difference than shown in previous comparisons (Table 3) . Height of honey mesquite plants in this grouping indicates plants become more resistant to herbicides with increasing height, but efficacy was not significantly reduced until plant height exceeded 2 m.
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Lack of significant interactions indicates that differences in mortality among herbicides, height classes, or locations were not strongly influenced by one another but rather, each variable responded independently. Therefore, the influence of height would be equally applicable to all herbicides and locations.
Diacuasion
These data, which are based on observed responses of more than 40 thousand individual honey mesquite plants to aerially applied herbicides, presents a sound basis for rejecting the concept that herbicidal treatments should be delayed until plants reach a particular height. In contrast, these data indicate that honey mesquite may become increasingly resistant to herbicidal control measures as they become taller.
Our data fail to explain why taller plants may be less susceptible to herbicides than shorter plants, leaving the reasons open to speculation. Intuitively, several possibilities can be enumerated. Shorter plants, after absorbing herbicide, have less distance to translocate the material to the basal bud zone. These shorter stems may not absorb or metabolize as much herbicide during translocation as would taller stems. Younger stem tissue, prior to the development of thick bark, may actively absorb herbicide spray and contribute to total herbicide uptake. Taller plants may also develop sufficient foliage to provide a shielding effect on a portion of the canopy, especially on the lower or leeward side of the tree during treatment. Taller plants may be deeper rooted, responding more slowly to soil warming, a factor linked to herbicide susceptibility.
Regardless of the causative factors, implications of this study fail to support the decision for a landowner to delay treatment of honey mesquite with aerially applied herbicides because of plant height. Delaying treatment provides mesquite additional time to grow and become more resistant, to compete with forage plants and reduce production of rangeland, and to interfere with livestock handling.
This study also indicates that risk avoidance can be accomplished by selection of a herbicide which is capable of producing high efficacy with consistency. Current recommendations for retreating mesquite every 5 to 7 years are based on the low efficacy achieved with 2,4,5-T (Whitson and Sciires 1981, Van Tassel and Conner 1986). While this recommendation is still valid for triclopyr, more effective products such as clopyralid create new possibilities through higher degree of stand mortality. It has been noted that forage response associated with mesquite control may be lost 1 to 3 years after treatment unless a high degree of stand mortality is achieved (Dahl et al. 1978, Tore11 and McDaniel 1986) . Achieving high levels of plant mortality would appear to be more advantageous than merely removing top growth, considering current prices for herbicides. summary Height of individual honey mesquite plants was evaluated as influence on the effectiveness of aerially applied herbicides. Plant height was not found to influence the efficacy of any particular herbicide, although taller plants generally showed greater resistance. There does not appear to be any rationale for delaying herbicidal treatment until honey mesquite plants reach a specific height. 
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